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(54) Crop protection emulsif iable concentrate containing defoaming agents 

(57) The novel emulsif iable concentrate (EC) formu- 
lation comprising at least one pesticidal crop protection 
active compound, at least one non-polar organic sol- 
vent, optionally, at least one polar aprotic cosolvent. an 
emulsifying surfactant system enabling an oil-in-water 
emulsion to be formed when the formulation is added to 
water, and at least one defoaming or foam breaking 
agent selected from the group consisting of perfluoro- 
alkylphosphonic acids, perfluoroalkylphosphinic acids 
and perfluoroaliphatic polymeric esters is useful for 
combating pests or diseases caused by pests at a locus 
by treating the locus wrth a composition obtained from 
emulsifying the EC in water. 
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Description 

BACKGROUND OF THE INVENTtON 

5 [0001] Emulsifiable concentrate (EC) formulations conventionally contain an active ingredient, one or more sur- 
factants which act as emulsifiers upon dilution of the EC with water, and a water immiscible solvent. Typical solvents for 
conventional EC formulations are aromatic hydrocarbons such as xylene, Shellsol A or Solvesso 200. These solvents 
have very low solubilities in water and are capable of dissolving a wide range of active ingredients. 
[0002] Due to the presence of the solvent, many pesticides formulated as an EC have advantages such as a higher 

10 degree of systemicity and higher overall activity compared to the same pesticide formulated as a wettable powder (WP), 
water dispersible granule (WG) or suspension concentrate (SC). 

[0003] The ot>served efficacy of the combination of ingredients can sometimes be significantly higher than that 
would be expected from the amounts of the individual ingredients used (synergism). The efficacy of the active compo- 
nents and handling of the spray dilution can often be improved by addition of other ingredients such as certain sur- 
15 factants or defoamers. 

[0004] In order to increase the ease and safety of handling and dosing of additional ingredients by the end -user, 
avoid unnecessary packaging material, it is desirable to develop concentrated formulations which already contain such 
surfactants and defoamers. 

[0005] The International Patent Application WO 98/00008 discloses EC formulations containing one or more pesti- 
20 cides, three different kinds of non-ionic surfactants, a water-miscible cosolvent and a water-immiscible solvent. How- 
ever, since no anti-foaming agent is used, it is likely that foaming would be a major problem with the dilutions of the 
described formulations due to the high loadings of surfactants. 

[0006] Unfortunately, conventional anti-foam agents, such as silicone emulsions or silicone oils are usually not sol- 
uble in ECs. 

25 [0007] European Patent Application EP 0 407 874 discloses aqueous crop protection formulations which contain 
sulfate- or sulfonato-contatning surfactants and certain ammonium salts of perfluoroalkylphosphonic acids and/or per- 
f luoroalkylphosphinic acids as foam breaking agents. However, there is no suggestion of non-aqueous EC formulations 
containing such foam breaking agents. 

30 BRIEF DESCRIPTION OF THE DRAWING FIGURE 

[0008] 

Figure 1 is a graph showing the results of foaming behavior assessment for formulations of the present invention. 

35 

SUMf^ARY OF THE INVENTION 

[0009] The present invention provides a novel stable non-aqueous emulsifiable concentrate (EC) formulation for 
crop protection active compounds which comprises 

40 

at least one pesticldal crop protection active compound, 
at least one non -polar organic solvent, 
optionally, at least one polar aprotic cosolvent, 

an emulsifying surfactant system enabling an oil-in-water emulsion to be formed when the formulation is added to 
45 water, and 

at least one defoaming or foam breaking agent selected from the group consisting of perfluoroalkylphosphonic 
acids, perf luoroalkylphosphinic acids and perfluoroaliphatic polymeric esters. 

[0010] These new EC formulations show excellent selective pesticldal activity in various crops. 
50 [001 1] It is thus an object of the present invention to provide novel, pesticldal EC formulations. 

[0012] It is also an object of the invention to provide methods for controlling pests by contacting plants with a pes- 
ticidally effective amount of the new EC formulation. 

[001 3] It is another object of the invention to provide selective pesticldal compositions obtainable by emulsifying the 
new ECs in water 

55 [001 4] These and other objects and features of the Invention will be more apparent from the detailed description set 
forth hereinbelow. and from the appended claims. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[001 5] It has surprisingly been found that the stable EC formulations containing at least one pesticidal aop protec- 
tion active compound, at least one non-polar organic solvent, optionally at least one polar aprotic cosolvent. an emulsi- 
5 fying surfactant system, and at least one defoaming or foam breaking agent selected from the group consisting of 
perfiuoroaikylphosphonic acids, perfluoroalkylphosphinic acids and perfluoroaliphatic polymeric esters show a clearly 
reduced foaming behavior upon dilution with water 

(001 6] In the definitions of the new EC formulations, a pesticide is a synthetic or natural compound which has the 
capability of inhibiting the growth of phytopathogenic fungi or of controlling a plant disease or has the capability to con- 
10 trol undesired weeds or insects in crops. Preferably, the pesticide is selected from the group consisting of herbicides, 
insecticides, fungicides, bactericides, nematicides. algicides. molluscicides. virucides. compounds inducing resistance 
into plants, biological control agents such as viruses, bacteria, nematodes, fungi and other microorganisms, repellents 
of birds and animals, and plant growth regulators, or mixtures thereof. 

[0017] Suitable pesticides are those which are substantially insoluble in water, but soluble in an organic solvent 
75 [001 8] The new EC formulations contain at least one pesticide, preferably one, two or three pesticides, in particular 
fungicides, herbicides or insecticides. 

(001 91 The fungicidal compounds can be. for example, those which are capable of combating ear diseases of cere- 
als {e.g. wheat) such as Septoria, Gibberefla and Helminthosporium spp., seed and soil borne diseases, downy and 
powdery mildews on vines, and powdery mildew and scab on apples, etc. Mixtures of fungicidal compounds can have 
20 a broader spectrum of activity than a single compound alone. Furthermore, the mixtures of fungicides can exhibit a syn- 
ergistic effect compared with the single active ingredients. 

[0020] Preferred fungicides are the compounds selected from the group consisting of: 

[0021] AC 382042, anilazine, azoxystrobin, benalaxyl. benomyl. binapacryl. bitertanol, blasticidin S. Bordeaux mix- 
ture, bromuconazoie, bupirimate. captafol. captan. carbendazim. carboxin. carpropamid. chlorbenzthiazon. chlorothalo- 

25 nil, chlozolinate, cycloheximide. cymoxanil. cypofuram. cyproconazole. cyprodinil. dichlofluanid, dichlone, dichloran, 
diclobutrazol, diclocymet. diclomezine. diethofencarb. difenoconazole. diflumetorim. dimethirimol, dimethomorph. dini- 
conazole. dinocap. ditalimfos. dithianon. dodemorph. dodine. edifenphos. epoxiconazole. etaconazole, ethirimol, etrid- 
tazole. famoxadone, fenapanil, fenamidone. fenarimol, fenbuconazole. fenfuram, fenhexamid. fenpictonil. fenpropidin. 
fenpropimorph, fentin, fentin acetate, fentin hydroxide, ferimzone. fluazinam. fludtoxonil, flumetover, fluquinconazote, 

30 fiusilazole, flusulfamide. flutoianil, flutriafol, fotpet, fosetyl-alumlnium. fuberidazoie, furataxyl, furametpyr, guazatine. 
hexaconazole, IKF-916. imazalil. iminoctadine, ipconazole, tprodione. isoprothiolane, iprovaMcarb. kasugamycin. KH- 
7281, kitazin P, kresoxim-methyl, mepanipyrim. mepronil, metalaxyl, metconazole. methfuroxam, MON 65500, myclob- 
utanil. neoasozin. nitrothalisopropyl. nuarimol, ofurace. organo mercury compounds, oxadixyl, oxycarboxin. pencona- 
zole, pencycuron. phenazineoxide, phthalide. polyoxtn D. polyram, probenazote, prochloraz, procymidione, 

35 propamocarb, propiconazole, propineb, pyrazophos, pyrifenox, pyrimethanil, pyroquilon. pyroxyfur, quinomethionate. 
quinoxyfen, quintozene, spiroxamine. SSF-126, SSF-129, streptomycin, sulfur, tebuconazole, tecloftalame, tecnazene. 
tetraconazole. thiabendazole, thrfluzamide. thiophanate-methyl, thiram, tolclofosmethyt, tolylfluanid. triadimefon. triadi- 
menol, triazbutil, triazoxide, tricyclazole, tridemorph. trrfloxystrobin. triflumizole. triforine, triticonazole, vatidamycin A. 
vinclozolin, XRD-563 and zarilamid. 

40 [0022] Moreover, the EC formulations according to the invention may contain a chemical agent that induces the 
systemic acquired resistance in plants such as. for example, isonicotinic acid or derivatives thereof. 2.2-dichloro-3,3- 
dimethylcyclopropane carboxylic acid or BION. 

[0023] Many of these fungicidal compounds are described in The Pesticide Manual." 1 1th Edition, The British Crop 
Protection Council and The Royal Society of Chemistry, 1997. (hereinbelow abbreviated as "Pesticide Manual"). 
45 [0024] Another group of preferred fungicidal compounds are the benzoyl benzenes disclosed by EP-A-0 727 1 41 , in 
particular those of formula I 



55 
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R' O R^ 




wherein 

represents a chloro atom or a methyl or trifluoromethyl group; 

represents a chloro atom or an alkyi, alkoxy or hydroxy group; 
R^ represents a halogen atom, an optionally substituted alkyl. alkoxy. alkeny!. alkylthio. alkylsulf inyl, alkylsulfonyl. 
cyano. carboxy, hydroxy, nitro or an optionally substituted amino group; 
R"* represents an optionally substituted alkyl group; 

R^ represents an optionally substituted alkyl, alkoxy. alkenyloxy. alkynyloxy, alkylthio, cycloalkyi, cycloalkyloxy, 
group; 

m is an integer of 1 or 2; 

R^ independently represents an optionally substituted alkoxy or alkanoyloxy group; and 
R^ represents a hydrogen or halogen atom or an alkyl. haloalkyi or alkoxy group. 

[0025] A particularly preferred fungicide for use in the formulations of the present invention is 5-bromo-2'.6-dime- 
thyl-2.4'.5'.6'-tetramethoxymethoxybenzophenone. coded, as "Benzoylbenzene A" hereinbelow. 
[0026] The herbicidal compounds can be, for example, compounds which possess a high herbicidal activity within 
a wide concentration range and/or at low dosages, and may be used In agriculture, in particular for the selective control 
of undesired plants such as Alopecurus myosuroides, Echinochloa crus-gaHi, Setaria viridis, Galium aparine, Stellaria 
media, Veronica persica, Lamium purpurea m, Viola arvensis. Abutilon tlieophrasti, fpomoea purpurea and Amaran- 
thus retroflexus by pre- and post-emergence application, particularly in certain crops such as maize and rice. 
[0027] Preferred herbicides are the compounds selected from the group consisting of: 

[0028] 2,4-D. 2,4-DB. 2,4-DP. acetochlor, acifluorfen, alachlor. alloxydim. ametrydione, amidosulfuron, asulam. 
atrazin, azimsulfuron. benfuresate, bensulfuron, bentazon. bifenox, bromobutide, bromoxynil. butachlor. cafenstrole. 
carfentrazone. chloridazon. chlorimuron, chlorpropham. chiorsulfuron. chlortoluron, cinmethylin, dnosuffuron. cloma- 
zone, clopyralid, cyanazin, cycloate. cyclosultamuron. cycloxydim, daimuron, desmedipham, di-methazone, dicamba, 
dichlobenil, diclofop, diflufenican, dimethenamid. dithiopyr, diuron, eptame. esprocarb, ethiozin, fenoxaprop, flamprop- 
M-isopropyl, flamprop-M-methyl, fluazifop. fluometuron. ftuoroglycofen, fluridone. fluroxypyr. flurtamone. fluthiamid, 
fomesafen. glyphosate, halosafen, haloxytop, hexazinone, imazamethapyr, imazamox, imazapyr. imazaquin. 
imazethapyr. joxynil. isoproturon, isoxaben. isoxaflutole, jactofen. MCPA. MCPP. mecoprop. mefenacet. metabenzthia- 
zuron, metamitron, metazachlor, methyldimroh. metolachlor, metribuzin, metsulfuron, molinate. nicosulfuron, norflura- 
zon, oryzalin, oxadiargyl. oxasulfuron. oxyfluorfen, pendimethalin. picloram. picolinafen, pretilachlor, propachlor, 
propanil, prosulfocarb, pyrazosuHuron. pyridate, qinmerac, quinchlorac. quizalofopethyl. sethoxydim, simetryne. sulco- 
trione. sulfentrazone, sulfosate, terbutryne. terbutylazin. thiameturon. thifensulfuron. thiobencarb. tralkoxydim, triallate. 
triasulfuron, tribenuron, triclopyr and trifluralin, in particular MCPA and pendimethalin. 

[0029] Where the above mentioned herbicide is a carboxylic acid, the cited common name includes the free acid, 
the salts and Ci.^o ^'M esters thereof. Most preferred are the 2-ethylhexyl esters. 

[0030] Mixtures of the above mentioned herbicides or mixtures of herbicides with other active ingredients like fun- 
gicides, insecticides, acaricides and nematicides are possible. 

[0031] Most of these herbicidal compounds are described in "The Pesticide Manual". 

[0032] Another group of preferred herbicidal compounds are the picolinamides disclosed by EP-A-0 447 004, in 
particular, those of formula II 
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represents a hydrogen or halogen atom or an alky I, alkoxy or haloalkyi group; 
R^^ represents a halogen atom, a cyano. cartx)xy. hydroxy or nitro group, an optionally substituted alkyi, aikoxy, 
atkenyl. alkylthio, alkylsuHinyl. alkylsulfonyl, or an optionally substituted amino group. 

20 [0033] A particularly preferred herbicide for use in the formulations of the present invention is N-(4-fluorophenyl)-2- 
(3-a.a.a-trifluoromethylphenoxy)-6-pyridinecarboxamide, coded "Picolinafen" hereinbelow. 

[0034] The suitable organic solvents in which the pesticide is dissolved are, as a rule, water-immiscible solvents. 
They are preferably selected from the group consisting of aromatic hydrocarbons, aliphatic hydrocarbons, carboxylic 
acid esters, alcohols, dialkylene glycol mono- or dialkyi ethers and esters of plant oils or mixtures thereof. 
25 [0035] Aromatic and aliphatic hydrocarbons such as hexane, cyclohexane. benzene, toluene, xylene, mineral oil or 
kerosin or substituted naphthalenes, mixtures of mono- and polyalkylated aromatics are commercially available under 
the registered trademarks Solvesso®. Shellsol®. Petrol Spezial®. Plurasolv® and Exxsol®. 

[0036] Esters of plant oils, which are used as nonpotar, water-immiscible solvents according to the present inven- 
tion, are, as a rule, alkyI esters obtainable from medium chained fatty acids by esterification with alkanols or by trans- 
30 esterification of the corresponding plant oils preferably in the presence of a lipase. Preferred fatty acids of these plant 
oils have 5 to 20, in particular 6 to 1 5 carbon atoms. In a preferred embodiment the methyl ester of the plant oil used is 
the methyl ester of caprylic / capric ester or of capric ester having a distribution of fatty acid chain lengths of around 10 
units. 

[0037] Particularly preferred methyl esters of plant oils are those such as Witconol® 1095 and Witconol® 2309 

35 which are commercially available from the Witco Corporation. Houston. USA. 

[0038] The water-misdble polar aprotic solvents used as cosolverrts are useful to increase the amount of active 
ingredient and adjuvant in the EC. Without these cosolverrts, many active ingredients and many adjuvants are only sol- 
uble in relatively small amounts in the EC and the resulting formulation may show phytotoxicity due to the increased 
amount of solvent applied to the plant at a certain application rate of the active ingredient. Preferred polar solvents are 

40 compounds which exhibit a dielectric constant of 2.5 or more at 25** C. in particular from 2.7 to 4.0 at 25 •'C. Preferred 
are alcohols, ketones, alkylene carbonates such as ethylene carbonate and propylene carbonate, polyethylene glycols, 
amides, in particular, cyclic amides and lactones, as, for example, N-methy!pyrrolidone, y-butyrolactone. N-cyclohexyl- 
pyrrolidone, and cyclohexanone. Most preferred are y-butyrolactone and N-cydohexyl-pyrrolidone. 
[0039] In another preferred embodiment of the invention the co-solvent consists essentially of one or more, prefer- 

45 ably two or three dimethyl dicarboxylates of formula 

H3CO-CO-(CH2)n-CO-OCH3 

wherein n is 2. 3 or 4. 

so [0040] A particularly preferred cosolvent is a mixture consisting of glutaric acid dimethyl ester, succinic acid dime- 
thyl ester and adipic acid dimethyl ester, most preferred DBE. which is available from Lemro Chemieprodukte Michael 
Mrozyk KG. Grevenbroich, Gernnany. 

[0041] The emulsifying surfactant system enabling the EC to form an oil-in-water emulsion when the formulation is 
added to water is a mixture of two or more surfactants, at least one of which is an anionic surfactant (a) and at least one 
55 of which is a nonionic surtactant (b). 

[0042] Suitable anionic surfactants (a) may be so-called water-soluble soaps, as well as synthetic surface-active 
compounds. Soaps usually are alkali, earth alkali or optionally substituted ammonium salts of higher fatty acids (C-io- 
C20). e.g. the sodium or potassium salts of oleic or stearic acid or of mixtures of natural fatty acids which are prepared. 
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for example, from coconut or tallow oil. Furthermore, methyl-taurine salts of fatty acids may be used. However, so-calted 
synthetic surfactants are preferably used, especially fatty sulfonates, fatty sulfates, derivatives or alkyi aryl sulfonates. 
The fatty sulfates or fatty sulfonates are normally used as alkali, earth alkali or optionally substituted ammonium salts 
and have an alkyI moiety of 8 to 22 carbon atoms, whereby "alkyl" also means the alkyI rnoiety of acyl residues, such 

5 as the sodium or calcium salt of lignin sulfonic acid, of sulfuric acid dodecylate or of a mixture of fatty alcohols prepared 
from natural fatty acids. This also includes the salts of sulfuric acid esters, sulfonic acids and adducts of fatty alcohols 
and ethylene oxide. The sulfonated benzimidazole derivatives preferably contain two sulfonic acid residues and a fatty 
acid residue with 8 to 22 carbon atoms. AlkyI aryl sulfonates are, for example, the sodium, calcium or triethyl ammonium 
salts of dodecyl benzene sulfonic acid, dibutyl naphthalene sulfonic acid or of a condensate of naphthalene sulfonic acid 

io and formaldehyde. Furthermore, phosphates, such as the salts of the phosphoric acid ester of a p-nonylphenol-(4-1 4)- 
ethylene oxide adduct or phospholipids, may be used. Most preferred anionic surfactants are the sodium, calcium or 
triethyl ammonium salts of dodecyl benzene sulfonic acid, in particular Rhodocal® 70/B (70 % calcium dodecyl ben- 
zene sulfonate in n-butanol) and Rhodocal® 2283 (70 % ammonium dodecyl benzene sulfonate) both of Rhodia GmbH 
(formerly Rhone-Poulenc). Phenylsulfonat CA 100 (40 % calcium dodecyl benzene sulfonate in Genopol X-060 and 

15 Solvesso 200) of Clariant GmbH (formerly Hoechst AG) or Nansa® EVM 70/2E (57 % linear dodecyl benzene sulfonate 
in 2-ethylhexanol) of Albright & Wilson. 

[0043] Non-ionic surfactants (b) are preferably polygly col ether derivatives of aliphatic or cycloaliphatic alcohols, 
saturated or non-saturated fatty acids and alkylphenols, which have three to ten glycol ether groups and 8 to 20 carbon 
atoms in the (aliphatic) hydrocarbon residue and 6 to 18 carbon atoms in the alkyI residue of the alkyi phenols. Other 

20 suitable non-ionic surfactants are 20 to 250 ethylene glycol ether groups containing polyadducts of ethylene oxide and 
propylene oxide, ethylene diamine polypropylene glycol and alkyI polypropylene glycol with 1 to 10 carbon atoms in the 
aikyi moiety. The substances normally contain 1 to 5 ethylene glycol units per propylene glycol unit. Examples of non- 
ionic surfactants are nonylphenol polyethoxy ethanols, castor oil polyglycol ethers, polyadducts of ethylene oxide and 
propylene oxide, tributyl phenoxy polyethoxy ethanol, octyl phenoxy polyethoxy ethanol and tristyryiphenol ethoxylates 

25 such as Soprophor FLK (Rhodia). 

[0044] Preferred are ethoxylated fatty acids such a castor or canola oil ethoxylates having at least 25. preferably 27 
to 37 ethoxy units, such as Sunaptol® CA350 (castor oil ethoxylate with 35 ethoxy units) of Uniqema {formerly ICI Sur- 
factants). Mergital® EL33 (castor oil ethoxylate with 33 ethoxy units) of Henkel KGaA. Eumulgin® C03373 (canola oil 
ethoxylate with 30 ethoxy units) of Henkel KGaA and Ukanil® 2507 (castor oil ethoxylate) of Uniqema. 

30 [0045] As a rule, the surfactant system according to the present invention consists of one anionic surfactant and 
one or two non-ionic surfactants, preferably one of the non-ionic surfactants is a castor oil ethoxylate. 
[0046] Further preferred nonionic surfactants (b) are selected from the group consisting of alcohol alkoxyiates and 
water-immiscible N-alkyl-pyrrolidones. preferably N-C3.15 alkyl-pyrrolidones, in particular N-octyl-pyrrotidone or N- 
dodecyl-pyrrolidone. 

35 [0047] Another group of preferred nonionic surfactants (b) are alcohol alkoxyiates. which are based on alkoxy units 
having 2 carbon atoms, thus being a mixed ethoxylate, or 2 and 3 carbon atoms, thus being a mixed ethoxylate/propox- 
ylate. In a preferred aliphatic alcohol alkoxylate. the alkoxylate chain may have at least 5 alkoxy moieties, suitably from 
5 to 25 alkoxy moieties, preferably 5 to 15, in particular 5 to 1 1 C2.6 alkoxy groups. The alcohol moiety is, as a rule, 
derived from a Cg.ts aliphatic alcohol. Preferred alcohols are typically 50 wt.-% straight-chained and 50 wt.-% branched 

40 alcohols. 

[0048] Particularly preferred are Synperonic® alcohol ethoxylates from Uniqema. in particular Synperonic® 91 -6. 
[0049] Further preferred alcohol alkoxyiates are monobranched alcohol ethoxylates such as Atplus® MBA 1 1 -7 
(branched Ci 1 alcohol ethoxylate with 7 ethoxy units) of Uniqema or Genapol® X-60 (alcohol ethoxylate with 6 ethoxy 
units) of Clariant. 

45 [0050] In a particularly preferred embodiment of the present invention the nonionic surfactant (b) of the inventive 
EC formulations comprises both one alcohol alkoxylate. in particular. Synperonic® 91 -6 or Atplus® MBA 1 1 -7 and one 
water-immiscible N-alkyl-pyrrolidone. in particular N-octyl-pyrrolidone or N-dodecyl-pyrrolidone. 

[0051 J In the preferred ECs according to the present invention, wherein the surfactant (b) consists of both one alco- 
hol alkoxylate and one water-immiscible N-alkyl-pyrrolidone, the emulsifying surfactant system may consist of one or 

so more non-ionic surfactants only 

[0052] These materials provide good emulsifying properties without containing alkylphenol ethoxylates. such as 
Synperonic® NP9 and/or the anionic derivatives thereof, for example, ethoxylated alkytaryl phosphate esters such as 
Rhodofac® RE 610. Alkylphenol ethoxylates and their derivatives may damage the environment due to their foaming 
behavior and possible oestrogenic activity. 

55 [0053] The surfactants generally used for compositions of the invention are disclosed in publications such as: 

"McCutheon's Detergents and Emulsifiers Annual", MC Publishing Corp., Ridgewood. NJ. USA 1981; 
H. Stache, "Tensid-Taschenbuch". 2nd ed.. C. Hanser, Munich. Vienna, 1981; 
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M, and J. Ash, "Encyclopedia of Surfactants'*, Vol. I-III. Chemical Publishing Co.. New YorK NY. USA 1980-1981. 

[0054] Suitable anti-foam agents for use in the formulations of the present invention are perfluoroalkylphosphonic / 
perfluoroalkylphosphinic acids, in particular, mixtures comprising perfluoro-(C6-i8)"3'*^'P^osphonic acids and per- 
5 fluoro-{C6.i8)-alkylphosphinic acids, such as Fluowet® PL80 and, Fluowet® PP from Clariant. 

[0055] Further preferred anti-foam agents are the fluoroaliphatic polymeric esters of the general formula 



70 



15 




in which n and q each independently represent an integer of 0 to 10, 

P represents the polymer backbone, which is preferably a co-polymer obtainable from copolymerisation of perfluor- 
oalkyt acrylate. ethyteneoxide and propyl en eoxide. and 
25 X indicates the grade of polymerisation. 

[0056] Of these, most preferred for use in the present invention are fluoroaliphatic polymeric esters such as Fluo- 
rad® FC-430 from 3M. 

[0057] Under certain conditions, in particular when soft water is used for the tank-mix, the foam breaking properties 
30 of the perfluoroatkyi compounds aione may not be sufficient. In such cases, a second type of defoamer is incorporated 
into the EC formulation. Such a defoamer is preferably selected from mixtures of silica and polydialkylsiloxanes. in par- 
ticular. Rhodorsil® 416 or Rhodosil® 454 from Rhone-Poulenc. Particularly preferred is a combination of polydimethyl- 
siloxanes and perfluoroalkylphosphonic / perfluoroalkylphosphinic acids. Some cloudiness of the EC may occur due to 
the incorporation of the polydimethylsiloxane defoamer 
35 [0058] Preferred embodiments of the invention are as follows: 

(i) An EC containing 

— 1 0 to 900 g/L, in particular. 1 00 to 850 g/L of at least one pesticidal crop protection active compound, 
40 — 50 to 800 g/L. in particular. 1 00 to 300 g/L of at least one non-polar organic solvent 

— 0 to 400 g/L. in particular. 0 to 250 g/L of at least one polar aprotic cosolvent, 

— 20 to 500 g/L. in particular. 40 to 450 g/L of the emulsifying surfactant system, and 

— 0.1 to 20 g/L, in particular. 0.2 to 10 g/L of at least one defoaming or foam breaking agent selected from per- 
fluoro-(C5.i8)-aIkylphosphonic acids and/or perfluoro-(C6-i8)-alkylphosphinic acids. 

45 

(ii) An EC consisting essentially of 

— 100 to 850 g/L of at least one pesticidal crop protection active compound, 

— 100 to 500 g/L of a solvent selected from the group consisting of diethylengtycol diaikylethers. aromatic hydro- 
50 carbons, aliphatic hydrocarbons and esters of plant oils or mixtures thereof. 

— 0 to 250 g/L of a cosolvent selected from the group consisting of N-methylpyrrolidone, y-butyrolactone. 
cyclohexanone and benzyl alcohol, 

— 40 to 400 g/L of an emulsifying surfactant system which is a mixture of anionic and non-ionic surfactants. 

— 0.1 to 10 g/L of at least one per1luoro-(C6-i8)-alMphosphonic acids and/or perfluoro-(C6-i8)-al*<ylPhosphinic 
55 acids, and 

— optionally, a stabilising agent and/or antioxidant. 

[0059] The solubility of the active ingredients in the formulation according to the invention depends strongly on the 
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structure of the active ingredient. In the case of liquid active ingredients, the concentration thereof may exceed 500 g/L. 
[0060] In a preferred embodiment of the present invention, the EC formulation comprises 

— 10 to 300 g/L of one or more solid crop protection compounds; or 
5 — 400 to 900 g/L of one or more liquid crop protection compounds. 

[0061] Most preferred are the novel ECs which comprise 

— 10 to 1 00 g/L of one or more solid crop protection compound; and 
10 — . 450 to 850 g/L of one or more liquid crop protection compounds. 

[0062] The solubility of the solid active ingredients in the formulation according to the invention depends also on the 
amount of the cosolvent. The relative amount of solid active ingredient soluble in the EC increases by about 40 to 60 % 
when 10 to 15 % cosolvent is incorporated into the formulation. 
15 [0063] Another aspect of the invention is a process for the preparation of an EC as described hereinbefore, which 
comprises mixing all the components in a dissolver. 

[0064] Further, the invention also concerns a method of combating pests at a locus which comprises treating the 
locus with a composition obtained from emulsifying an EC according to the invention in water. 
[0065] Moreover, the invention relates to the use of an EC according to the invention as a pesticide. 
20 [0066] As commodities, the inventive pesticidal EC formulations are in a concentrated form whereas the end-user 
generally employs diluted compositions. Said compositions may be diluted to concentrations down to 0.001% of active 
ingredient (a.i.). The doses usually are in the range of about 0.01 to 10 kg a.i./ha. 

[0067] The said compositions may also comprise other auxiliaries such as chemical stabilizers, viscosity controlling 
agents, thickeners, adhesives. fertilizers, or other active pesticide ingredients to obtain special effects. 
25 [0068] For a clearer understanding of the invention, specific examples are set forth below. These examples are 
merely illustrations and are not to be understood as limiting the scope and underlying principles of the invention in any 
way. Indeed, various modifications of the invention in addition to those shown and described herein will become appar- 
ent to those skilled in the art from the following examples and foregoing description. Such modifications are also 
intended to fall within the scope of the appended claims. 

30 

Preparation Examples 

[0069] The registered trademarks and other designations utilized herein denote the following products: 

35 



Ingredient 


Composition 


Manufacturer 


Synperonic^ 91-6 


Alcohol ethoxylate 


Uniqema 


Solventnaphtha 


Aromatic hydrocarbon mixture 


Shell 


Shellsol A 


Aromatic hydrocairbon mixture 


Shell 


Solvesso 200 


Aromatic hydrocarbon mixture 


Exxon Chemicals 


Purasolv IPL 


Lactic acid isopropyl ester 


Purac 


ExxsolDIIO 


Aliphatic hydrocarbon mixture 


Exxon Chemicals 


Atplus® MBA 1 1 -7 


Monobranched alcohol ethoxylate 


Uniqema 


Atplus® 4855B 


Calcium alkylarylsulfonate, nonionic bierxJ 
in an aromatic solvent 


Uniqema 


Atlox® 3300B 


Isopropylamine dodecyl benzene sulfonate 


Uniqema 


Rhodocal® 70/B 


70% Cataium dodecyl benzene sulfonate 
and 30% butanol 


Rhone-Poulenc 


Rhodocal® 2283 


70 % Ammonium dodecyl benzene sul- 
fonate in an aromatic solvent 


Rhone-Poulenc 


Ukanil® 2507 


Castor oil ethoxylate 


Uniqema 
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Ingredient 


Composition 


Manufacturer 


5 




ftn**/* Miytiii'p nf nprf li mrinatprl nhn^^nhinic: / 
phosphoric acids: 20% Water 


Claripnt 




Fluowet® PP 


Mixture of perfiuorinated phophinic / phos- 
phoric acids 


Clariant 






1^ ur* 1 n h o V \/l rtw r rn 1 iHnn p 


ISP 


10 


Anrimar® At C>^ 


Mivtiiro rtf ^'^^ v/inx/lnurmliHnnA ronnlvmf^r 
iviiAiui c wi /o VII lyiijy I > uiiajw ivs Kj\jyj\jijf i id 

and 45% Isopropanoi 


ISP 




Eumulgin® C03373 


Canoia oil, ethoxylated, 30 EO units 


Henkel KGaA 


15 


Phenylsulfonat CA 100 


Mixture of calcium salt of branched dodecyl 
benzene sulfonate, Genopol X-060. and 
Solvesso 200 


Clariant GmbH 




Rhodorsil^ 467 


Silicone-polyether copolymer 


Rhone- Poulenc 




Hhodorsit^ 454 


Mixture of polydimethylsiloxanes and silica 


nnone-rouienc 


20 


rluorad^ rC-430 


Mixture of f luoroaliphatic esters 


OM 




Fluorad® FC-120 


Perfluoroalkylsulfonamide 


3M 




Ftuorad® FC-129 


Perfluoroalkylsulfonamide 


3M 


25 


Ftuorad® FC-171 


Perfluoroalkylsulfonamide 


3M 




Agsol Ex8 


N-octylpyrrolidone 


ISP 




Agsol Ex 12 


N-dodecylpyrrolidone 


ISP 


30 


DBE 


Mixture of 59% gtutaric acid dimethyl ester. 
20% succinic acid dimethyl ester and 21% 
adipic acid dimethyl ester 


Lemro Chemie-Produkte KG, Greven- 
broich, Germany 




Mergital EL 33 


Castor oil ethoxylate with 33 EO units 


Henkel 


35 


Examoles 1 to 3 







[0070] An EC formulation is prepared containing: 

40 







Concentration (g/L) 






Example 


Component 


Function 


1 


2 


3 


Picolinafen 


Active Ingredient 


50 


50 


50 


MCPA 2-ethyl-hexylester 


Active Ingredient 


780 


780 


780 


Atlox 4855 B 


Emulsifier 


100 


100 


100 


Ruowet PL 80 


Defoamer 


0.5 


0.5 


0.5 


Solvesso 200 


Solvent 


to 1 L 






Purasoiv IPL 


Solvent 




to 1 L 




Exxsol D 1 1 0 


Solvent 






tol L 
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Foaming Behavior 

The foaming behavior is assessed according to CIPAC Method MT 47 
5 [0071] 



Test 


Example 1 


Example 2 


Example 3 


Persistant Foaming (2 % in 
CIPAC Standard Water C) 








after 1 0 seconds 


7.5 mL 


10 mL 


2.5 mL 


after 1 minute 


0 mL 


OmL 


0 mL 


after 3 minutes 


0 mL 


0 mL 


0 mL 


after 1 2 minutes 


0 mL 


OmL 


0 mL 


Dilutions of the formulations in CIPAC Standard Water D (2 % formulation) proved to be homogeneous emulsions 
which were completely stable over at least 2 hours at 30° C (CIPAC Method MT 36). The formulations showed no 
precipitation of solid material when they where stored over a period of 7 days at 0° C (CIPAC Method MT 39). 



Example 4 

25 

[0072] EC formulations are prepared containing different anti-foaming agents: 



Ingredient 


Concentration (g/L) 


Benzoylbenzene A 


150 


Rhodocal 70/B 


50 


Ukanil 2507 


30 


Synperonic 91-6 


200 


Agsol Ex8 


150 


y-Butyrol acton e 


200 


Defoamer 


1 


Solventnaphtha 


to 1 liter 



45 [0073] The following anti-foaming agents have been used: 



Anti-foaming agent 


Ingredient 


Structure 


AF-1 


Fluowet PL80 


perfluoroalkylphosphinic acid / perf luoroalkylphosphonic acid 


AF-2 


Fluorad FC-430 


Fluoroaliphatic polymeric ester 


AF-3 


Fluorad FC-120 


Perfluoroalkytsulfonamide 


AF-4 


Fluorad FC-129 


Perfluoroalkylsulfonamide 


AF-5 


Fluorad FC-171 


Perfluoroalkylsulfonamide 


AF-6 


Rhodorsil 467 


Silicon e-poly ether copolymer + polyether 
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Foaming Behavior 

The foaming behavior is assessed according to CIPAC Method MT 47 
5 The results of these tests are shown in the following table and in Figure 1 
[0074] 





Test 


AF-1 


AF-2 


AF-3 


AF-4 


AF-5 


AF-6 


15 


Persistant 
Foaming (2 % 
in CIPAC 
Standard 
Water C) 
















after 1 0 sec- 
ond 


10 mL 


16 mL 


20 mL 


20 mL 


20 mL 


18 mL 


20 


after 1 minute 


OmL 


8mL 


20 mL 


20 mL 


20 mL 


18 mL 




after 3 minutes 


OmL 


5mL 


20 mL 


20 mL 


20 mL 


18 mL 


25 


after 1 2 min- 
utes 


OmL 


5mL 


20 mL 


20 mL 


17 mL 


18 mL 


Dilutions of the formulations in CiPAC Standard Water D (2 % formulation) proved to be homogeneous emulsions 
which were entirely stable over at least 2 hours at 30° C (CtPAC Method MT 36). 

The formulations showed no precipitation of solid material when they where stored over a period of 7 days at 0° C 
(CIPAC Method MT 39). 



30 



Example 5 

[0075] An EC formulation is prepared containing: 



Ingredient 


Concentration (g/L) 


Benzoytbenzene A 


150 


Rhodocal 70/B 


50 


Ukanil 2507 


30 


Synperonic 91 -6 


200 


Agsol Ex8 


150 


y-Butyrolactone 


200 


Fluowet PL80 


0.5 


Solventnaphtha 


to 1 liter 



[0076] The resulting formulation exhibits the following physico-chemical properties 

55 
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Property 


Example 5 


Density 


1 .02 g/mL 


Flash point 


54°C 


Storage of EC for 7 days 0**C 


no crystals, EC clear 



10 

Foaming Behavior 

The foaming behavior is assessed according to CIPAC Method MT 47 
15 [0077] 



Test 


Example 5 


Persistant Foaming (2 7o 
in CIPAC Standard 
Water C) 




after 1 0 seconds 


10 mL 


after 1 minute 


0 mL 


after 3 minutes 


0 mL 


after 12 minutes 


0 mL 



30 

Example 6 

[0078] An EC formulation is prepared containing: 

35 



Ingredient 


Concentration (g^L) 


Dimethomorph 


30 


Phenylsulfonat C A1 00 


50 


Eumulgtn C03373 


50 


Atplus MBA 1 1 -7 


218 


y-Butyrolactone 


218 


Ruowet PP 


0.5 


Agsol Ex 12 


to 1 L 


Density 


0.99 g/mL 



50 

Example 7 

[0079] An EC formulation is prepared containing: 

55 
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Ingredient 


Concentration (g/L) 


Dimethomorph . 


35 


Phenylsulfonat CA 100 


20 


Emulgin C03373 


80 


Synperonic 91-6 


217 


y-Butyroiactone 


217 


Solvesso 200 


217 


Fluowet PP 


0.5 


Agsol Exi 2 


to 1 L 


Density 


1.01 g/mL 



20 Example 8 

[0080] An EC formulation is prepared containing: 

25 



Ingredient 


Concentration (g/L) 


Pendimethaiin 


330 


Phenylsulfonat CA 100 


80 


Ukanil 2507 


20 


Synperonic 91-6 


285 


y-Butyrolactone 


145 


Solvesso 200 


145 


Fluorad FC-430 


0.5 


Agsol Exi 2 


to 1 L 


Density 


1.04 g/mL 



Example 9 

[0081] An EC formulation is prepared containing; 

45 



Ingredient 


Concentration (g/L) 


Pendimethaiin 


300 


Phenylsulfonat CA100 


20 


Ukanil 2507 


80 


Synperonic 91-6 


150 


Solvesso 200 


225 


Fluorad FC-430 


0.5 
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(continued) 



Example 10 



Ingredient 


Concentration (g/L) 


Agsol Ex 12 


to 1 L 


Density 


1.02 g/mL 


^epared containing: 


Ingredient 


Concentration (g/L) 


Pendimethalin 


240 


Phenyl sulfonat CA1 00 


50 


Ukanii 2507 


50 


Synperonic 91-6 


264 


DBE 


198 


Fluowet PR 


1 


Agsol Ex12 


to 1 L 


Density 


1.02 g/mL 



Example 11 

[0083] An EC formulation is prepared containing: 



Ingredient 


Concentration (g/L) 


Pendimethalin 


240 


Phenylsutfonat CA100 


50 


Ukanii 2507 


50 


Synperonic 91-6 


330 


Solventnaphtha 


165 


Fluowet PR 


1 


Agsol Ex 12 


to 1 L 


Density 


1.02 g/mL 



50 Example 12 

[0084] An EC formulation is prepared containing: 



Ingredient 


Concentration (g/L) 


Pendimethalin 


330 
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(continued) 



inyretjiciii 


Vufijl III dilUM \^/Lmf 


Phpnvlsulionat CA100 


50 


Ukanil 2507 


50 


Synperonic 91 -6 


285 


Fluowet PP 


1 


Agsol Ex12 


tol L 


Density 


1.01 g/mL 



Example 13 

15 

[0085] An EC formulation is prepared containing: 



ingredient 


Concentration (g/L) 


Metconazole 


90 


Benzoylbenzene A 


100 


Synperonic 91 -6 


300 


Phenyisulfonat CA100 


30 


Mergitai EL33 


60 


Ruowet PL80 


0.5 


Rhodorsil 454 


0.2 g/L 


Solventnaphtha 


175 g/L 


Y-Butyrolactone 


170 g/L 


Solvesso 200 


to 1 L 


1 Density 


1.04 g/mL 



Example 14 

40 

[0086] An EC formulation is prepared containing: 



Ingredient 


Concentration (g/L) 


Benzoylbenzene A 


150 


y-Butyrolactone 


200 


Agsol Ex12 


150 


Synperonic 91 -6 


200 


Phenyisulfonat CA100 


87.5 


Ukanil 2507 


30 


Fluowet PL80 


0.5 


Solvesso 200 


100 
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(cx)ntinued) 



Ingredient 


Concentration (g/L) 


Solventnaphtha 


to 1 L 


Rash point 


7rc 


Density 


1 .04 g/mL 



Example 15 

10 

[0087] An EC formulation is prepared containing: 



Ingredient 


Concentration (g/L) 


Benzoyibenzene A 


150 


Butyrolactone 


200 


Agsol Ex 12 


150 


Synperonic 91-6 


200 


Rhodocal 70/B 


50 


Ukanil 2507 


30 


Fluowet PL80 


0.5 


Solventnaphtha 


240 


Flash point 


54° C 


Density 


1.02 g/mL 



Examples 16 to 18 

[0088] EC formulations are prepared containing: 

35 





Concentration (g/L) 


Ingredient 


Example 




16 


17 


18 


Benzoyibenzene A 


125 


125 


125 


Metconazole 


90 


90 


90 


y-Butyrolactone 


100 






Synperonic 91 -6 


300 


300 




Atplus871 MBA 11-7 






300 


Atlox 3300B 




50 


50 


Rhodocal 70/B 


40 






Ukanil 2507 


50 


30 


30 


Fluowet PL80 


1 


1 


1 


Agsol Ex 12 




150 


150 


Solventnaphtha 


100 


to 1 L 


to 1 L 
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(continued) 





Concentration (g/L) 


Ingredient 


Example 




16 


17 


18 


Di ethyl englycol dimethyl ether 


to 1 L 






Diethylenglycol diethylether can also be used to partially replace diethyl- 
englycoi dimethyiether to increase the flash point. 



Physico-chemical tests 
[0089] 





Example 


Phys-chem Tests 


16 


17 


18 


Density 


1.04 g/mL 


1.00 g/mL 


1 .00 g/mL 


Flash point (blank formula- 
tion) 




54°C 


eo'^c 


Foaming behavior (CIPAC 
MT47.1) 


good self-emuls.. after inv. 
no stable foam 


good self-emuis.. after inv. 
no stable foam 


good self-emuls.. after inv. 2 
mL stable foam 


Spray dilution 0.5 hour 


ok* 


ok 


ok 


Spray dilution 1 hour 


ok 


ok 


ok 


Spray dilution 2 hour 


ok 


ok 


ok 


Spray dilution 4 hour 


ok 


ok 


ok 



• Ok means that the composrtion is homogenous, exhibiting no cream or precipitate. 



35 

[0090] The EC formulations of Examples 16 to 18 combine a nonionic surfactant (alcohol ethoxylate) necessary for 
good performance of metconazole with a polar aprotic solvent necessary to dissolve 125 g/L of benzoylbenzene A in a 
water immiscible system. It is possible to raise the metconazole concentration above 90 g/L. 

[0091 ] The new EC formulations appear as dear liquids, free from any solid materia! and are stable down to at least 

40 C'C. 

[0092] The spray dilutions (emulsions) are stable despite a high concentration of water miscible substances (Syn- 
peronic 91-6, y-butyrolactone, diethylenedialkylethers). The ingredients have a good environmental profile. In the past. 
EC formulations containing high loadings of nonionic surfactants, in particular. Synperonic 91-6 had the tendency to 
cause severe foaming. The foaming behavior of all EC formulations had been assessed according to CiPAC Method 
45 MT 47. There was less than 5 ml of persistent foam upon dilution with water (1 to 2 %)' and 30 inversions in a 100 ml 
graduated cylinder filled with 100 ml water. Thus, with the aid of the anti-foam agents according to the present invention, 
the formation of foam in EC formulations containing nonionic surfactants can be effectively prevented. 

Claims 

so 

1. A non-aqueous, emulsifiable concentrate (EC) formulation for pesticidal crop protection active conpounds which 
comprises 

— at least one pesticidal crop protection active compound, 
55 — at least one non-polar organic solvent, 

— optionally, at least one polar aprotic cosolvent, 

— an emulsifying surfactant system enabling an oil-in-water emulsion to be formed when the formulation is added 
to water, and 
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— at least one defoaming or foam breaking agent selected from the group consisting of perfluoroalkylphosphonic 
acids, perfluoroaikylphosphinic acids and perfluoroaliphatic polymeric esters. 

2. A formulation according to Claim 1 comprising 

5 

— 1 0 to 900 g/L of at least one pesticidal crop protection active compound. 

— 50 to 800 g/L of at least one non-polar organic solvent. 

— 0 to 400 g/L of at least one polar aprotic cosolvent. 

— 20 to 500 g/L of the emulsifying surfactant system, and 

10 — 0.1 to 20 g/L of at least one defoaming or foam breaking agent. 

3. A formulation according to Claim 1 wherein said pesticidal crop protection compound is selected from the group 
consisting of fungicides and herbicides. 

15 4. A formulation according to Claim 1 wherein said non-polar organic solvent is selected from the group consisting of 
diaikyleneglycol mono- or dialkylethers. aromatic hydrocarbons, aliphatic hydrocarbons and esters of plant oils or 
mixtures thereof. 

5. A formulation according to Claim 1 wherein the said cosoivent is selected from the group consisting of N-methyl- 
20 pyrrolidone, y-butyrolactone, cyclohexanone and benzyl alcohol. 

6. A formulation according to Claim 1 wherein said emulsifying surfactant system is a mixture of anionic and non-ionic 
surfactants. 

25 7. A formulation according to Claim 6 comprising at least one non-ionic surfactant selected from the group consisting 
of alcohol alkoxylates. 

8. A formulation according to Claim 7 comprising at least one Cg.^s aliphatic alcohol alkoxylated with 5 to 11 C2.3 
alkoxy groups. 

30 

9. A formulation in accordance with Claim 6 comprising at least one anionic dispersant selected from the group con- 
sisting of and alkali, earth alkali or optionally substituted ammonium salts of fatty sulfonates. 

10. A formulation consisting essentially of 

35 

— 1 00 to 850 g/L of at least one pesticidal crop protection active compound, 

— 1 00 to 300 g/L of a solvent selected from the group consisting of diethylenglycol dialkylethers, aromatic hydro- 
carbons, aliphatic hydrocarbons and esters of plant oils or mixtures thereof. 

— 0 to 250 g/L of the cosolvent selected from the group consisting of N-methylpyrrolidone, y-butyrolactone. 
40 cyclohexanone and benzyl alcohol, 

— 40 to 400 g/L of the emulsifying surfactant system being a mixture of anionic and non-ionic surfactants, 

— 0.1 to 10 g/L of at least one perfluoro-(C6.i8)'a'Mphosphonic acids and/or perfluoro-(C6-i8)"3l*^'phosphinic 
acids, arxi 

— optionally a stabilising agent and/or antioxidant. 

45 

11. A formulation according to Claim 1 which contains a second defoaming or foam breaking agent which is a mixture 
of silica and polydialkylsioxanes 

12. A method of combating pests or diseases caused by pests at a locus which comprises treating the locus with a 
50 composition obtained from emulsifying an EC formulation as defined in Claim 1 in water. 



55 



BNSDOCID: <EP 1025757A1 J„> 



18 



EP 1 025 757 A1 



foam {m(] 

-* -* lO KJ 

o cn o o» o cjt 




>>>>>> 
-ri Ti Ti Ti -n Ti 



19 

BNSDOCtO; <EP 102S7S7A1_L> 



EP 1 025 757 A1 



Europ#an P«t»rit 
Ofllo« 



EUROPEAN SEARCH REPORT 



EP 00 30 0673 



DOCUMENTTS CONSIDERED TO BE RELEVANT 



Category 



Cttattofi of (Socumsnt wtlh tndfcatton, 
of mtevant pttmn^^ 



whore approprtato. 



Mevant 
todatn 



CtASanCATlOM OF THE 
APf'UCA'nON QrHXtT) 



0,Y 



D,Y 



EP 0 878 128 A (AMERICAN CYANAMIO CO) 
18 Novenber 1998 (1998-11-18) 

* page 2, paragraph 1 * 

* page 2, line 22 - line 31 * 

* page 3, line 55 - page 4, line 5 * 

* page 5, line 43 - line 58 ♦ 

yO 98 00008 A (CIBA GEIGY AG ;V0GT MANFRED 
(DE); BAETTIG WILLIAM (CH)) 
8 January 1998 (1998-01-08) 

* page I, paragraphs 1,5 « 

* page 3, paragraph 3 * 

* examples * 

EP 0 447 004 A (SHELL INT RESEARCH) 
18 September 1991 (1991-09-18) 

* page 6, line 44 - page 7, line 27 ♦ 

EP 0 407 874 A (HOECHST AG) 
16 January 1991 (1991-01-16) 

* page 2, paragraph 1 ♦ 

* page 2, paragraph 5 - paragraph 9 ♦ 

* page 3, paragraphs 2,3 * 

EP 0 727 141 A (AMERICAN CYANAMID CO) 
21 August 1996 (1996-08-21) 

* page 11, line 45 - line 50 * 

* page 12, line 2 - line 9 ♦ 

* page 12, line 16 - line 50 ♦ 

* page 12, line 57 - page 13, line 1 * 

* page 13, line 17 - line 21 * 



1-12 



A01N25/02 



1-12 



1-12 



1-12 



TCCHMCAL nOJM 
SCAnCHEO (kitCLT) 



AOIN 



1-12 



TTm proMot Mftich report hftB toon drawfn up tor aflol&lrTw 



mJNICH 



3 May 2000 



Bertrand, F 



CATFOORY OF CHED DOCUMENTS 

X : poyo arty pHw k ■ titon ite iw 

Y : partkxtertf ratawart ff oomMwd wth ancrthar 

docuRiani of tha aama caiaoofy 
A ! toctvttloQfoal badCQroml 

0:r - - 



T : ttwory orprfric^ imarty 
E : aattar pttort doomnt, piMih»d ofv or 

flrtarOwflkiO dMBa 
D ttoounwit dtod ki ifia aiififcTiiloo 
L I dooumant cBad tof c 



A t manitt^r of lha aanw pitort famly, oonvipondlnQ 
docunant 



20 



BNSOOCID: <EP 1025757A1J_> 



EP 1 025 757 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPUCATION NO. 



EP 00 30 0673 



ThtoamdxIM the patent femly rnemborsrelaftx) ^ tt^ ctocurnen^ 
Tb« memb«re as ccntalnecl In the Europo«n Patent Office EE>P «o on 
The European PstMOfflcsIt In rw way Ul>to tor Ihaae partial 

03^)5-2000 



Patent document 




PUbllcatton 




Patent fanily 




PubHcaHon 


(_Huij In aaansh report 




date 




member(a) 




date 


EP 0876128 


A 


18-11-1998 


All 

AU 


647S898 A 


iZ— H— i99o 






HU 


9801030 


A 


28-04-1999 






US 


6030924 A 


29-02-2000 


WO 9800008 


A 


08-01-1998 


AU 


3260997 


A 


21-01-1998 






AU 


3435097 


A 


21-01-1998 






BR 


9710053 


A 


10-08-1999 






6R 


9710090 


A 


10-08-1999 






CA 


2258879 


A 


AO A 1 1 AAA 

08-01-1998 






CA 


2259160 


A 


AA A 1 1 AAA 

08-01-1998 






CZ 


9804304 


A 


1 il A>i 1 AAA 

14-04-1999 






CZ 


9804305 


A 


1 J /\M ^ AAA 

14-04-1999 






WO 


9800009 


A 


AA Al 1 AA A 

08-01-1998 






EP 


0907315 


A 


^ A t\M t AAA 

14-04-1999 






EP 




A 
n 


1 J i\A 1 AAA 

14-04-1999 






PL 


330710 


A 


A 4 AC 1 AAA 

24—05-1999 






PL 


330717 


A 


O J AIT 1 AAA 

24-05-1999 


EP 0447004 


A 


18-09-1991 


AT 


162787 


T 


1 C A^ 1 AAO 

15-02-1998 






AU 


636967 


B 


1 *1 AC 1 AAO 

13-05-1993 






AU 


7357091 


A 


19-09-1991 






BR 


9101051 


A 


05-11-1991 






CA 


2038339 


A 


17 A A 1 AA 1 

1/— 09-1991 






CN 


1054974 


A.B 


02—10-1991 






c 

cs 


9100682 


A 


lb— U 1—199^ 






n r 
Uc 


69128604 


0 


ua— Oj— 199o 






ut 


69128804 


T 


14"Ui>~ 19915 






EP 


0806414 


A 


12-11-1997 






ES 


2112263 


T 


01-04-1998 






GR 


3026033 


T 


30-04-1998 






HU 


216965 


B 


28-10-1999 






JP 


4217959 


A 


07-08-1992 






KR 


187799 


B 


01-06-1999 






PL 


163795 


B 


31-05-1994 






RO 


111458 


A 


31-10-1996 






SG 


49077 


A 


18-05-1998 






RU 


2050777 


C 


27-12-1995 






US 


5294597 


A 


15-03-1994 






ZA 


9101929 


A 


24-12-1991 


EP 0407874 


A 


16-01-1991 


AT 


117168 


T 


15-02-1995 






AU 


647396 


B 


24-03-1994 






AU 


5871990 


A 


10-01-1991 






CA 


2020660 


A 


09-01-1991 






DD 


296404 


A 


05-12-1991 






DE 


4021336 


A 


17-01-1991 



I FormorBdetelliaboutihtoafVtex:8eeOfflctel Jounal of the European PaM 12/82 



21 



BNSDOCID: <EP 1025757A1_L> 



EP 1 025 757 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 00 30 0673 



This aiYwx lists the patent temly memberaroCatlna to the patent documente cited In the above-ownfloned Eixopecn aeaixii report, 
like membere are as oorrtalnedtn the £uropean Patent Offloe EDP fie on 
The Eutipean Patem Office to In FK) way labte tor these partlcUare which 

03-05-2000 



Patent docLment 
cM fen aearch neport 



Publication 
date 





Patent famly 




PubOcatlon 




memberta) 




date 


DE 


59008283 


D 




DK 


407874 


T 




ES 


2069631 


T 






3015496 


T 




HU 


54874 A,B 


29-04-1 Q01 

£.7 X77X 


IE 


66599 


B 


24-01-1996 


JP 


2547271 


B 


23-10-1996 


JP 


3056405 


A 


12-03-1991 


KR 


179456 


B 


01-04-1999 


SK 


409091 


A 


11-05-1994 


US 


5332714 


A 


26-07-1994 


ZA 


9005309 


A 


24-04-1991 


AU 


4209196 


A 


01-08-1996 


BR 


9600165 


A 


06-01-1998 


CA 


2167550 


A 


21-07-1996 


CN 


1134929 A 


06-11-1996 


CZ 


9600089 


A 


14-08-1996 


HU 


9600116 


A 


28-11-1996 


JP 


8277243 


A 


22-10-1996 


SK 


7496 A 


06-11-1996 


US 


5679866 


A 


21-10-1997 


US 


5866722 A 


02-02-1999 



EP 0407874 



EP 0727141 



21-08-1996 



Ftv iTKxvdstefls about thteanrwx: see OfflctelJoixnai or the European Patarrt No. 12/82 



22 



BNSOOCID: <EP 1025757Al_L> 



